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(57)Abstract: £ 

PROBLEM TO BE SOLVED: To surely and efficiently transfer only an L^^^J 
object at high precision, without affecting other components. r^%- * 

SOLUTION: An element transfer method is provided where elements - „. , 

arrayed on a first substrate are selectively transferred onto a second ^ ^ ^L=t^'-':f?=j^-i I -^ L 

substrate in which an adhesive resin layer is formed. Laser light is ' 1 J j— ^ 

projected to a rear surface side of the second substrate so that the vrr it & j 

adhesive resin layer of the second substrate is selectively heated, and the ^ I = l^juj l_i y 

adhesive resin layer is cure so that an element which is to be transferred a /f~ L ~ — e ^^' ' r 3f >4 
is bonded to the second substrate. When the laser light is projected to a 
rear surface side of a substrate to heat the adhesive resin layer at that & 
part directly or through an element or wire, the adhesive resin layer at the 
heated part selectively provides adhesive strength. By curing it, only an 
element which is to be transferred is selectively transferred onto the 
second substrate. «• 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the imprint method of the element which imprints alternatively the element arranged on the 1st substrate 
on the 2nd substrate in which the adhesion resin layer was formed The imprint method of the element characterized by 
pasting up the element which serves as a candidate for an imprint by irradiating a laser beam from the rear- face side of 
the 2nd substrate, heating the adhesion resin layer on the 2nd substrate alternatively, and hardening the adhesion resin 
layer concerned on the 2nd substrate. 

[Claim 2] The imprint method of the element according to claim 1 characterized by irradiating the above-mentioned 
laser beam at the adhesion resin layer of the position corresponding to the element used as the candidate for an imprint, 
and heating the adhesion resin layer concerned. 

[Claim 3] The imprint method of the element according to claim 1 characterized by irradiating the element used as the 
candidate for an imprint, heating the above-mentioned laser beam, and heating the adhesion resin layer of the position 
corresponding to the element concerned. 

[Claim 4] The imprint method of the element according to claim 1 characterized by irradiating the wiring on the 2nd 
substrate, heating the above-mentioned laser beam, and heating the adhesion resin layer on the wiring concerned. 
[Claim 5] The above-mentioned adhesion resin layer is the imprint method of the element according to claim 1 
characterized by the bird clapper from a thermoplastic adhesion resin. 

[Claim 6] The above-mentioned adhesion resin layer is the imprint method of the element according to claim 1 
characterized by the bird clapper from a thermosetting adhesion resin. 

[Claim 7] The above-mentioned element is the imprint method of the element according to claim 1 characterized by 
being embedded to the insulating matter. 

[Claim 8] In the array method of the element which carries out the rearrangement of two or more elements arranged on 
the first substrate on the second substrate The first imprint process which the aforementioned element is imprinted 
[ process ] and makes this element hold to the member for maintenance temporarily so that it may be in the state where 
it estranged from the state where the aforementioned element was arranged on the first substrate of the above, The 
process which hardens the aforementioned element held temporarily [ aforementioned ] at the member for maintenance 
by the resin, and the process which carries out the dicing of the aforementioned resin and is separated for every 
element, It has the second imprint process which estranges further the aforementioned element which was held 
temporarily [ aforementioned ] at the member for maintenance, and was hardened by the resin, and imprints it on the 
second substrate of the above, the above-mentioned second imprint process The array method of the element 
characterized by pasting up the element which serves as a candidate for an imprint by irradiating a laser beam from the 
rear-face side of the second substrate, heating the adhesion resin layer on the second substrate alternatively, and 
hardening the adhesion resin layer concerned on the second substrate. 

[Claim 9] The array method of the element according to claim 8 characterized by for the distance which the distance 
made to estrange at the aforementioned first imprint process is the abbreviation integral multiple of the pitch of the 
element arranged on the first substrate of the above, and is made to estrange at the aforementioned second imprint 
process to be the abbreviation integral multiple of the pitch of the element which the member for maintenance was 
made to arrange at the aforementioned first imprint process temporarily [ aforementioned ]. 

[Claim 10] The aforementioned element is the array method of the element according to claim 8 characterized by being 
the semiconductor device which used the nitride semiconductor. 

[Claim 11] The aforementioned element is the array method of the element according to claim 8 characterized by being 
the element chosen from the light-emitting-device, liquid crystal controlling element, optoelectric-transducer, 
piezoelectric-device, TFT element, thin film diode element, resistance-element, switching element, minute magnetic- 
cell, and microoptics element, or its portion. 
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[Claim 12] In the manufacture method of the image display equipment which has arranged the light emitting device in 
the shape of a matrix The first imprint process which the aforementioned light emitting device is imprinted [process ] 
and makes this light emitting device hold to the member for maintenance temporarily so that it may be in the state 
where it estranged from the state where the aforementioned light emitting device was arranged on the first substrate of 
the above, The process which hardens the aforementioned light emitting device held temporarily [ aforementioned ] at 
the member for maintenance by the resin, It has the process which carries out the dicing of the aforementioned resin 
and is separated for every light emitting device, and the second imprint process which estranges further the 
aforementioned light emitting device which was held temporarily [ aforementioned ] at the member for maintenance, 
and was hardened by the resin, and is imprinted on the second substrate of the above. The above-mentioned second 
imprint process is the manufacture method of the image display equipment characterized by pasting up the light 
emitting device used as the candidate for an imprint on the second substrate by irradiating a laser beam from the rear- 
face side of the second substrate, heating the adhesion resin layer on the second substrate alternatively, and hardening 
the adhesion resin layer concerned. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the array method of the element which 
imprints more further the element by which applied this imprint method and micro processing was carried out to a latus 
field, and the manufacture method of image display equipment about the imprint method of the element which imprints 
elements, such as a semiconductor light emitting device. 
[0002] 

[Description of the Prior Art] When arranging a light emitting device in the shape of a matrix and finishing setting up 
to image display equipment, forming a direct element on a substrate like a liquid crystal display (LCD:Liquid Crystal 
Display) or a plasma display panel (PDP:Plasma Display Panel), or arranging the Light Emitting Diode package of a 
simple substance like a light emitting diode display (Light Emitting Diode display) conventionally, is performed. For 
example, in the image display equipment like LCD and PDP, since isolation is not made, it is usually performed from 
the beginning of a manufacture process that each element vacates only the pixel pitch of the image display equipment, 
and forms an interval. 

[0003] On the other hand, in the Light Emitting Diode display, a Light Emitting Diode chip is taken out after dicing, it 
connects with an external electrode by bump connection by wire bond or the flip chip individually, and being package- 
ized is performed. In this case, although arranged by the pixel pitch as image display equipment in front of package- 
izing or in the back, this pixel pitch is made unrelated to the pitch of the element at the time of element formation. 
[0004] Since Light Emitting Diode (light emitting diode) which is a light emitting device is expensive, it can do the 
image display equipment using Light Emitting Diode in a low cost by manufacturing much Light Emitting Diode chips 
from one wafer. That is, the thing of about 300-micrometer angle is conventionally made the Light Emitting Diode 
chip of dozens of micrometer angle for a Light Emitting Diode chip size, and if it is connected and image display 
equipment is manufactured, the price of image display equipment can be lowered. 

[0005] then, each element - a degree of integration - technology, such as the thin film replica method which form 
highly, and it is made to move, making a latus field estrange each element by imprint etc., and there is technology 
which constitutes comparatively big display, such as image-display equipment, for example, is indicated by U.S. Pat. 
No. 5438241, and the formation method of the transistor array panel for a display indicated by JP,1 1-142878,A, is 
known In U.S. Pat. No. 5438241, the imprint method by which the element densely formed on the substrate is 
rearranged at ** is indicated, and an elasticity substrate is elongated in the direction of X, and the direction of Y, acting 
as the monitor of the interval and position of each element, after imprinting an element to an elasticity substrate with 
adhesives. And each element on the elongated substrate is imprinted on a necessary display panel. Moreover, with the 
technology indicated by JP,1 1-142878, A, the whole imprint of the TFT which constitutes the liquid crystal display 
section on the 1st substrate is carried out on the 2nd substrate, and the technology alternatively imprinted from the 2nd 
substrate to the 3rd substrate corresponding to a pixel pitch next is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] When manufacturing image display equipment with the above imprint 
technology, only the element used as the candidate for an imprint needs to be imprinted alternatively and certainly. 
Moreover, an efficient imprint and an accurate imprint are also required. As a method of carrying detailed electronic 
parts, and an electron device and the electronic parts which embedded them further at an insulator like plastics on a 
mounting substrate, the method of using thermoplastics as adhesives is common. For example, thermoplastics is 
applied to the required part of a mounting substrate, and electronic parts are placed on it. Then, it heats the whole 
substrate, adhesives are softened, and it cools after that, and fixes to a substrate. Or thermoplastics is applied all over a 
substrate, electronic parts are placed on it, and it heats the whole substrate. Adhesives are softened, and it cools after 
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that and fixes. The method of removing the adhesives exposed by etching or plasma treatment, and acquiring the same 
structure is also learned. 

[0007] However, when such a method is used, when placing electronic parts, the work which it places one [ at a time ] 
is needed, and a position gap, exfoliation, etc. of other parts by complete heating of about [ being very complicated ] 
and a substrate become a problem. For example, when arranging the parts of a source of supply to a substrate 
altogether by arrangement as it is, the method of imprinting from a substrate to a substrate is possible. When using 
thermoplastics, the whole surface is exposed to a RF or atmosphere, and is heated, and rather than the adhesive 
strength to the substrate of a source of supply, strong adhesive strength is generated and it imprints to a substrate side. 
[0008] This is applied, although it is also possible to imprint parts to imprint and parts not to imprint alternatively, with 
the existing technology, it is difficult to heat only desired parts and it has not become practical use. Moreover, in the 
existing complete heating, if thermoplastics is applied to an excessive portion, the installation position of parts may 
change by the fluidity at the time of heating. Therefore, it will be necessary to apply a resin to the position on which 
parts are generally put beforehand, and the above-mentioned complicatedness cannot be canceled. Although the 
method of similarly taking out electronic parts from a source of supply using an adsorption head etc. at once, and 
placing on a substrate is also considered, when it fixes to a substrate from an adsorption head and complete heating is 
given, there is a possibility that already pasted-up another parts may exfoliate. 

[0009] this invention aims at offering the array method of an element, and the manufacture method of image display 
equipment further for the purpose of offering the imprint method of the element which it is proposed in view of this 
conventional actual condition, and only the element set as the imprint object of the elements on a substrate can be 
imprinted certainly, and can imprint an element with an efficiently and sufficient precision. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the imprint method of the element of 
this invention In the imprint method of the element which imprints alternatively the element arranged on the 1st 
substrate on the 2nd substrate in which the adhesion resin layer was formed A laser beam is irradiated from the rear- 
face side of the 2nd substrate, the adhesion resin layer on the 2nd substrate is heated alternatively, and it is 
characterized by pasting up the element used as the candidate for an imprint on the 2nd substrate by hardening the 
adhesion resin layer concerned. 

[001 1] If a laser beam is irradiated from the rear-face side of a substrate and an adhesion resin layer is indirectly heated 
through direct or an element, or wiring, the adhesion resin layer of the heated portion will demonstrate adhesive 
strength alternatively. And only the element used as the candidate for an imprint is alternatively imprinted on the 2nd 
substrate by hardening this. It is not necessary to apply an adhesion resin layer alternatively and, and at this time, other 
parts do not exfoliate or a position gap is not caused. 

[0012] Moreover, the array method of the element of this invention is set to the array method of the element which 
carries out the rearrangement of two or more elements arranged on the first substrate on the second substrate. The first 
imprint process which the aforementioned element is imprinted [ process ] and makes this element hold to the member 
for maintenance temporarily so that it may be in the state where it estranged from the state where the aforementioned 
element was arranged on the first substrate of the above, The process which hardens the aforementioned element held 
temporarily [ aforementioned ] at the member for maintenance by the resin, and the process which carries out the 
dicing of the aforementioned resin and is separated for every element, It has the second imprint process which 
estranges further the aforementioned element which was held temporarily [ aforementioned ] at the member for 
maintenance, and was hardened by the resin, and imprints it on the second substrate of the above, the above-mentioned 
second imprint process A laser beam is irradiated from the rear- face side of the second substrate, the adhesion resin 
layer on the second substrate is heated alternatively, and it is characterized by pasting up the element used as the 
candidate for an imprint on the second substrate by hardening the adhesion resin layer concerned. 
[0013] In the above-mentioned method, since the imprint of an element is ensured [ efficiently and ], the expansion 
imprint which enlarges distance between elements can be carried out smoothly. 

[0014] Furthermore, the manufacture method of the image display equipment of this invention In the manufacture 
method of the image display equipment which has arranged the light emitting device in the shape of a matrix The first 
imprint process which the aforementioned light emitting device is imprinted [ process ] and makes this light emitting 
device hold to the member for maintenance temporarily so that it may be in the state where it estranged from the state 
where the aforementioned light emitting device was arranged on the first substrate of the above, The process which 
hardens the aforementioned light emitting device held temporarily [ aforementioned ] at the member for maintenance 
by the resin, It has the process which carries out the dicing of the aforementioned resin and is separated for every light 
emitting device, and the second imprint process which estranges further the aforementioned light emitting device 
which was held temporarily [ aforementioned ] at the member for maintenance, and was hardened by the resin, and is 
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imprinted on the second substrate of the above. The above-mentioned second imprint process irradiates a laser beam 
from the rear- face side of the second substrate, heats the adhesion resin layer on the second substrate alternatively, and 
is characterized by pasting up the light emitting device used as the candidate for an imprint on the second substrate by 
hardening the adhesion resin layer concerned. 

[0015] According to the manufacture method of the above-mentioned image display equipment, by the above- 
mentioned imprint method and the array method, a light emitting device is arranged in the shape of a matrix, and an 
image display portion is constituted. Therefore, it is made high, dense state, i.e., degree of integration, and the light 
emitting device created by performing micro processing can be estranged efficiently, and can be rearranged, and 
productivity is improved sharply. 
[0016] 

[Embodiments of the Invention] Hereafter, the imprint method of the element which applied this invention, the array 
method, and the manufacture method of image display equipment are explained in detail, referring to a drawing. 
[0017] First, the imprint method of a basic element is explained. In order to imprint an element by this invention, as 
shown in drawing 1 (a), the adhesives layer 2 is formed on the base substrate 1 used as a source of supply, and array 
formation of two or more elements 3 is carried out on this. 

[0018] Here, it becomes possible by using an adhesive resin with adhesion small for example comparatively etc. for the 
above-mentioned adhesives layer 2 to imprint to other substrates simply. 

[0019] Moreover, if it can apply to arbitrary elements as an element 3 and illustrates, a light-emitting-device, liquid 
crystal controlling element, optoelectric-transducer, piezoelectric-device, TFT element, thin film diode element, 
resistance-element, switching element, minute magnetic-cell, and microoptics element etc. can be mentioned. 
[0020] Subsequently, as shown in drawing 1 (b), the maintenance substrate (the 1st substrate) 4 is stuck by pressure 
temporarily which counters with this base substrate 1 and becomes mediation of an imprint, and only this element 3 a 
required on the maintenance substrate 4 temporarily is copied. 

[0021] If the adhesives layer 5 is alternatively formed on the maintenance substrate 4 temporarily [ above-mentioned ] 
corresponding to element 3 a used as the candidate for an imprint and adhesion of this adhesives layer 5 is made larger 
than the adhesion of the adhesives layer 2 on the previous base substrate 1, element 3 a can be imprinted easily. 
Drawing 1 (c) shows the state where the maintenance substrate 4 was removed from the base substrate 1 temporarily, 
and element 3 a is imprinted on the adhesives layer 5 formed alternatively. 

[0022] Next, as shown in drawing 1 (d), the maintenance substrate 4 is made to counter with the imprint substrate (the 
2nd substrate) 6 temporarily which copied this element 3a, it is stuck by pressure, and element 3a is shifted to the 
imprint substrate 6 side. In addition, the adhesion resin layer 7 is formed in the whole surface, and other parts 8 are 
already being fixed to the front face of the above-mentioned imprint substrate 6. The adhesion resin layer 7 is formed 
by applying for example, a thermoplastic adhesion resin. Moreover, since the above-mentioned imprint substrate 6 
needs to irradiate a laser beam from the rear-face side of this imprint substrate 6 at the time of the imprint of element 
3 a, it is desirable to have light-transmission nature. 

[0023] After laying the maintenance substrate 4 on top of the above-mentioned imprint substrate 6 on the occasion of 
an imprint temporarily, laser beam L is irradiated from the rear-face side of the imprint substrate 6, the above- 
mentioned adhesion resin layer 7 is softened alternatively, and element 3a is fixed to the adhesion resin layer 7 by 
carrying out cooling solidification after that. 

[0024] For example, as shown in drawing 2 , laser beam L is irradiated from the rear- face side of the imprint substrate 
6, and only the adhesion resin layer 7 of the portion which element 3 a used as the candidate for an imprint touches is 
heated alternatively. Then, the heating field H of the adhesion resin layer 7 which consists of a thermoplastic adhesion 
resin softens, and adhesive strength is demonstrated to element 3a. Then, if irradiation of a laser beam is stopped and 
cooling hardening of the above-mentioned heating field H is carried out, element 3a is fixed to the imprint substrate 6 
by the adhesion resin layer 7. 

[0025] At this time, a laser beam is not irradiated by the adhesion resin layer 7 which carries out adhesion fixation of 
other parts 8, therefore the adhesion resin layer 7 of this portion softens, parts 8 do not exfoliate or a position gap is not 
caused. 

[0026] Although heating of the above-mentioned adhesion resin layer 7 was performed by irradiating a direct laser 
beam at the adhesion resin layer 7 in the above-mentioned example When there is little absorption to laser beam L of 
the adhesion resin layer 7 and it is difficult for most to penetrate and to heat the adhesion resin layer 7 directly by the 
laser beam As shown in drawing 3 , it is also possible to heat the adhesion resin layer 7 indirectly by irradiating laser 
beam L which penetrated the adhesion resin layer 7 at element 3a used as the candidate for an imprint, and heating this. 



[0027] Laser beam L is irradiated at element 3a used as the candidate for an imprint, and if the portion H which 
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touches the adhesion resin layer 7 is heated, the heat will get across to the adhesion resin layer 7, and will soften this. If 
the rest carries out cooling hardening of this, element 3a is fixed to the imprint substrate 6 by the adhesion resin layer 
7. 

[0028] Or when wiring is formed on the imprint substrate 6, it is also possible to heat this by laser radiation and to heat 
the adhesion resin layer 7 indirectly. 

[0029] A circuit pattern 9 is formed on the imprint substrate 6, and drawing 4 shows the example which imprints 
element 3a on this. Usually, corresponding to element 3a, the circuit pattern 9 for connecting element 3a and a circuit 
concerned is formed. A circuit pattern 9 consists of metals, such as copper and aluminum, and can be easily heated by 
laser beam L. 

[0030] Then, as shown in drawing 4 , laser beam L is irradiated at the circuit pattern 9 established corresponding to 
element 3a, and the field H corresponding to element 3a is heated. Then, the heat gets across to the adhesion resin layer 
7, and softens this. The rest is the same, and if cooling hardening of this is carried out, element 3a is fixed to the 
imprint substrate 6 by the adhesion resin layer 7. 

[003 1] In addition, heating shown in above-mentioned drawing 2 - drawing 4 may be performed independently, 
respectively, or the adhesion resin layer 7 heats and you may make it these compound and soften finally by irradiation 
of laser beam L. 

[0032] After fixing element 3a to the imprint substrate 6 by the adhesion resin layer 7 through heating softening by the 
above-mentioned laser beam irradiation, and hardening by cooling, the momentary maintenance substrate 4 is 
exfoliated. 

[0033] Although element 3a used as the candidate for an imprint is imprinted on the imprint substrate 6 by this, the 
adhesion resin layer 7 is formed in the whole surface in this state. 

[0034] Then, it etches, as shown in drawing 1 (e), and the excessive portion of the adhesion resin layer 7 is removed, 
and a selection imprint process is completed. Thereby, element 3 a as shown in draw ing 1 (f) can obtain the imprint 
substrate 6 by which the selection imprint was carried out among parts 8. 

[0035] As mentioned above, in order not to tell heat even to the adhesion resin layer 7 which has fixed the parts 8 
which became possible [ heating the very narrow portion of the adhesion resin layer 7 by using a laser beam for a short 
time ], and were already pasted up adjacently, it becomes possible for influence not to attain to the fixing state of the 
parts 8 which these-adjoined and were pasted up, and to imprint element 3a alternatively. 

[0036] although it may flow to the adhesion resin layer 7 which fixes other parts 8 as carrying out complete heating 
like the existing technology and parts 8 may move, it is possible to avoid such a situation in this invention Moreover, 
when carrying out application formation of the adhesion resin layer 7, a process can be simplified that what is 
necessary is for there to be no need for applying alternatively etc. only in the portion which places element 3 a, and to 
apply small quantity to it uniformly on the whole surface. 

[0037] In addition, in the above explanation, although the thermoplastic adhesion resin was made into the example and 
explained as a material which constitutes the adhesion resin layer 7, the alternative imprint of an element is possible 
also for a thermosetting adhesion resin by the same technique. In the case of a thermosetting adhesion resin, only the 
portion heated by irradiation of a laser beam heat-hardens, and an element is fixed in it. 

[0038] If the above-mentioned imprint method is applied to the element imprint in the image display equipment of an 
active matrix etc., it is very useful. It is necessary to adjoin Si transistor which is a driver element and to arrange the 
light emitting device of R, G, and B with the image display equipment of an active matrix. Although it is necessary to 
imprint the light emitting device of these R, G, and B one by one in the position where Si transistor is near, Si 
transistor will lead to breakage of an internal circuitry, if heat conduction is very good and heat is added. Here, by 
using the above-mentioned imprint method, it can avoid that heat gets across to Si transistor, and can cancel above- 
mentioned un-arranging. 

[0039] For example, when each light emitting device is the small area the size of the above-mentioned Si transistor is 
560micrometerxl60micrometerx35micrometer, and it is [ area ] about 5-10 micrometers per side, uses epoxy system 
thermosetting resin for an adhesion resin and irradiates YAG double-precision laser (wavelength of 532nm), heating by 
laser radiation is In second, and cooling is about lOn second. If the heating time by laser radiation is less than [ 4n 
second ], the influence of heat will not attain to adjoining Si transistor. 

[0040] Next, the array method of the element by the 2 stage expansion replica method and the manufacture method of 
image display equipment are explained as an application of the above-mentioned imprint method. Two steps of 
expansion imprints which imprint to the member for maintenance temporarily so that it may be in the state estranged 
the element which the array method of the element of this example and the manufacture method of image-display 
equipment had high integration, and was created on the first substrate rather than the state where of the element was 
arranged on the first substrate, estrange further the aforementioned element subsequently to the member for 
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maintenance held temporarily, and imprint it on the second substrate perform. In addition, although the imprint is made 
into two stages in this example, also let imprints be three stages and a multi-stage story beyond it according to the 
degree of expansion which estranges and arranges an element. 

[0041] Drawin g 5 is drawing showing the fundamental process of a 2 stage expansion replica method, respectively. 
First, an element 12 like a light emitting device is densely formed on the first substrate 10 shown in (a) of drawing 5 . 
By forming an element densely, the number of the elements generated by per each substrate can be made [ many ], and 
product cost can be lowered. The first substrate 10 may arrange what could form each element 12 directly on the first 
substrate 10, and was formed on other substrates, although for example, a semiconductor wafer, a glass substrate, a 
quartz-glass substrate, a sapphire substrate, a plastic plate, etc. are substrates in which element formation is possible 
variously. 

[0042] Next, as shown in (b) of drawing 5 , each element 12 is imprinted from the first substrate 10 by the member 1 1 
for maintenance temporarily which is shown by the drawing destructive line, and each element 12 is held on the 
member 1 1 for maintenance temporarily [ this ]. The element 12 which adjoins here is estranged and is allotted in the 
shape of a matrix like illustration. That is, although an element 12 is imprinted so that between elements may be 
extended also in the x directions, respectively, it imprints so that between elements may be extended also in the 
direction perpendicular to x directions of y, respectively. Especially the distance estranged at this time is not limited, 
but can be made into the distance which took into consideration resin section formation at a consecutive process, and 
formation of an electrode pad as an example. When it imprints from the first substrate 10 on the member 1 1 for 
maintenance temporarily, all the elements on the first substrate 10 can be estranged and imprinted. In this case, the size 
of the member 1 1 for maintenance should just be more than the size that multiplied by the distance estranged in the 
number of the elements 12 allotted in the shape of a matrix (x directions and the direction of y respectively) 
temporarily. Moreover, some elements on the first substrate 10 are able to estrange and imprint on the member 1 1 for 
maintenance temporarily. 

[0043] As shown in (c) of drawing 5 after such a first imprint process, since the element 12 which exists on the 
member 1 1 for maintenance temporarily is estranged, covering of the resin of the circumference of an element and 
formation of an electrode pad are performed every element 12. An electrode pad is made easy to form and covering of 
the resin of the circumference of an element is formed for making easy the handling by the following second imprint 
process etc. Since formation of an electrode pad is performed after the second imprint process which final wiring 
follows so that it may mention later, it is formed in comparatively oversized size so that poor wiring may not arise in 
that case. In addition, the electrode pad is not illustrated to (c) of dra win g 5 . The resin formation chip 14 is formed 
because a resin 13 covers the surroundings of each element 12. On a flat surface, although an element 12 is located in 
the center of abbreviation of the resin formation chip 14, it may exist in the position which inclined toward the one side 
and angle side. 

[0044] Next, as shown in (d) of drawing 5 , the second imprint process is performed. At this second imprint process, it 
imprints on the second substrate 15 so that the element 12 allotted in the shape of a matrix on the member 1 1 for 
maintenance temporarily may estrange further the whole resin formation chip 14. 

[0045] Although the imprint method shown in above-mentioned drawing 1 is applied to this second imprint process, 
this is explained in full detail a back forge fire. 

[0046] Also in the second imprint process, the adjoining element 12 is estranged the whole resin formation chip 14, 
and is allotted in the shape of a matrix like illustration. That is, although an element 12 is imprinted so that between 
elements may be extended also in the x directions, respectively, it imprints so that between elements may be extended 
also in the direction perpendicular to x directions of y, respectively. Supposing the position of an element where the 
second imprint process has therefore been arranged is a position corresponding to the pixel of final products, such as 
image display equipment, the abbreviation integral multiple of the pitch between the original elements 12 will serve as 
a pitch of the element 12 by which the second imprint process has therefore been arranged. When the dilation ratio of 
the estranged pitch in the member 1 1 for maintenance is set to n from the first substrate 10 here temporarily and the 
dilation ratio of the estranged pitch in the second substrate 15 is set to m from the member 1 1 for maintenance 
temporarily, the value E of an abbreviation integral multiple is expressed with E=nxm. dilation ratios n and m — 
respectively ~ an integer - you may be - an integer ~ not but - ** -- E becomes an integer - combining (it being m= 
5 at n= 2.4) ~ it is — ****ing . 

[0047] Wiring is performed to each element 12 estranged the whole resin formation chip 14 on the second substrate 15. 
Wiring while stopping a faulty connection as much as possible using the electrode pad formed previously at this time is 
made. As for this wiring, in the case of light emitting devices, such as light emitting diode, an element 12 includes a 
selection-signal line, a voltage line, wiring of an orientation electrode layer etc., etc. including wiring to p electrode 
and n electrode, as for the case of a liquid crystal controlling element. 
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[0048] the space estranged after the first imprint in the 2 stage expansion replica method shown in drawing 5 -- using - 
an electrode pad, resin hammer hardening, etc. — it can carry out ~ the [ and ] — although wiring is performed after 2 
imprints, wiring while stopping a faulty connection as much as possible using the electrode pad formed previously is 
made Therefore, the yield of image display equipment can be raised. Moreover, in the 2 stage expansion replica 
method of this example, the processes which estrange the distance between elements are two processes, it is 
performing the expansion imprint of two or more processes which estranges the distance between such elements, and 
the number of times of an imprint will become fewer in practice. Namely, for example, the dilation ratio of the 
estranged pitch in the members 1 1 and 1 la for maintenance is set to 2 (n= 2) from the first substrate 10 and 10a here 
temporarily. In the time of imprinting in the range temporarily expanded by the imprint once, when the dilation ratio of 
the estranged pitch in the second substrate 15 was set to 2 (m= 2) from the members 1 1 and 1 la for maintenance 
temporarily Although the need that the last dilation ratio performs alignment of 16 imprints of the square, i.e., the first 
substrate, 16 times by 2x4 times 2 arises The number of times of alignment can be managed only with a total of 8 times 
added simply [ the square of the dilation ratio 2 in 4 times and the second imprint process of the square of the dilation 
ratio 2 in the first imprint process ] 4 times with the 2 stage expansion replica method of this example. That is, only 
2nm time can surely reduce the number of times of an imprint from it being 2(n+m) =n2+2 nm+m2, when meaning the 
same imprint scale factor. Therefore, a manufacturing process also serves as saving of time or cost by the number of 
times, especially it becomes useful when a dilation ratio is large. 

[0049] In addition, in the 2 stage expansion replica method shown in drawing 5 , although the element 12 is made into 
the light emitting device, you may be the element which was not limited to this but was chosen from the other element, 
for example, liquid crystal controlling element, optoelectric-transducer, piezoelectric-device, TFT element, thin film 
diode element, resistance-element, switching element, minute magnetic-cell, and microoptics element or its portion, 
such combination, etc. 

[0050] In the above-mentioned second imprint process, although it is dealt with as a resin formation chip and the 
second substrate imprints from on the member for maintenance temporarily, this resin formation chip is explained with 
reference to drawing 6 and drawing 7 . The resin formation chip 20 is a briquette by the resin 22 about the 
surroundings of the element 21 estranged and arranged, and when imprinting an element 21 from the member for 
maintenance to the second substrate temporarily, it can use such a resin formation chip 20. 
[0051] As for the resin formation chip 20, the main field is made into the shape of an abbreviation square on 
abbreviation monotonous. The configuration of this resin formation chip 20 is a configuration which hardened the resin 

22 and was formed, and after specifically applying a non-hardened resin to the whole surface so that each element 21 
may be included, and hardening this, it is the configuration acquired by cutting a marginal portion by dicing etc. 
[0052] The electrode pads 23 and 24 are formed in a front-face [ of the abbreviation plate-like resin 22 ], and rear- face 
side, respectively. Formation of these electrode pads 23 and 24 forms conductive layers, such as a metal layer used as 
the material of the electrode pads 23 and 24, and a polycrystal silicon layer, in the whole surface, and it is formed by 
carrying out patterning to a necessary electrode configuration with photo lithography technology. These electrode pads 

23 and 24 are formed so that it may connect with p electrode and n electrode of an element 21 which are a light 
emitting device, respectively, and a beer hall etc. is formed in a resin 22 when required. 

[0053] Although the electrode pads 23 and 24 are formed in the front-face [ of the resin formation chip 20 ], and rear- 
face side here, respectively, it is also possible to form both electrode pads in one field, for example, since there are the 
source, the gate, and three electrodes of a drain, by the case of TFT, you may form an electrode pad three or more than 
it. The position of the electrode pads 23 and 24 has shifted on a plate for making it not lap, even if it takes contact from 
the bottom at the time of final wiring formation. The configuration of the electrode pads 23 and 24 is not limited to a 
square, either, but is good also as other configurations. 

[0054] Handling becomes easy, in being able to extend the electrode pads 23 and 24 to a latus field compared with an 
element 21 and advancing an imprint at the following second imprint process with an adsorption fixture, while the 
surroundings of an element 21 are covered with a resin 22 and can form the electrode pads 23 and 24 with a sufficient 
precision by flattening with constituting such a resin formation chip 20. Since it is carried out after the second imprint 
process which final wiring follows so that it may mention later, poor wiring is beforehand prevented by performing 
wiring using the electrode pads 23 and 24 of comparatively oversized size. 

[0055] Next, the structure of the light emitting device as an example of the element used for drawing 8 with the 2 stage 
expansion replica method of this example is shown, (a) of drawing 8 is an element cross section, and (b) of drawin g 8 
is a plan. This light emitting device is the light emitting diode of a GaN system, for example, is an element by which a 
crystal growth is carried out on a sapphire substrate. In the light emitting diode of such a GaN system, laser ablation 
arises by the laser radiation which penetrates a substrate, film peeling arises in the interface between a sapphire 
substrate and the growth phase of a GaN system in connection with the phenomenon which the nitrogen of GaN 
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evaporates, and it has the feature as for which isolation is made to an easy thing. 

[0056] First, about the structure, the GaN layer 32 of the hexagon-head drill configuration by which the selective 
growth was carried out is formed on the ground growth phase 31 which consists of a GaN system semiconductor layer. 
In addition, the insulator layer which is not illustrated exists on the ground growth phase 31, and the GaN layer 32 of a 
hexagon-head drill configuration is formed in the portion which carried out opening of the insulator layer by the 
MOCVD method etc. This GaN layer 32 is a pyramid type growth phase covered by the Sth page (the 1 to 101st page), 
when the principal plane of the sapphire substrate used at the time of growth is made into the Cth page, and it is the 
field which made silicon dope. The portion of the Sth page toward which this GaN layer 32 inclined functions as clad 
of terrorism structure to double. The InGaN layer 33 which is a barrier layer is formed so that the Sth page toward 
which the GaN layer 32 inclined may be worn, and the GaN layer 34 of a magnesium dope is formed in the outside. 
The GaN layer 34 of this magnesium dope also functions as clad. 

[0057] The p electrode 35 and the n electrode 36 are formed in such light emitting diode. The p electrode 35 carries out 
the vacuum evaporationo of the metallic materials, such as nickel/Pt/Au formed on the GaN layer 34 of a magnesium 
dope, or nickel(Pd) / Pt/Au, and is formed. In the portion which carried out opening of the insulator layer which the 
above-mentioned does not illustrate, the n electrode 36 carries out the vacuum evaporationo of the metallic materials, 
such as Ti/aluminum/Pt/Au, and is formed. In addition, as shown in drawin g 10 , when performing n electrode ejection 
from the rear- face side of the ground growth phase 31, formation of the n electrode 36 becomes unnecessary at the 
front-face side of the ground growth phase 3 1 . 

[0058] the element for which the light emitting diode of such a GaN system of structure can also blue emit light - it is 
- especially ~ laser ablation - it can exfoliate from a sapphire substrate comparatively easily, and alternative ablation 
is realized by irradiating a laser beam alternatively In addition, as light emitting diode of a GaN system, you may be 
the structure where a barrier layer is formed in a monotonous top or band-like, and may be the thing of the pyramid 
structure where the Cth page was formed in the upper-limit section. Moreover, you may be other nitride system light 
emitting devices, compound semiconductor element, etc. 

[0059] Next, the concrete technique of the array method of a light emitting device shown in drawing 5 is explained, 
referring to from drawing 9 to drawing 15 . The light emitting device uses the light emitting diode of the GaN system 
shown in drawing 8 . First, as shown in drawing 9 , on the principal plane of the first substrate 41 , two or more light 
emitting diodes 42 are formed in the shape of a matrix. The size of light emitting diode 42 can be set to about about 20 
micrometers. Material with the high permeability of the wavelength of the laser which irradiates the optical diode 42 
like a sapphire substrate as a component of the first substrate 41 is used. Although p electrode is formed in light 
emitting diode 42, final wiring is not yet made, but 42g of slots of separation between elements is formed, and each 
light emitting diode 42 is in the state of being separable. Formation of 42g of this slot is performed by reactive ion 
etching. An alternative imprint is performed, as such first substrate 41 is confronted with the member 43 for 
maintenance temporarily and is shown in drawing 10 . 

[0060] Stratum disjunctum 44 and the adhesives layer 45 turn into two-layer, and are formed in the field which stands 
face to face against the first substrate 41 of the member 43 for maintenance temporarily. As an example of the member 
43 for maintenance, a glass substrate, a quartz-glass substrate, a plastic plate, etc. can be used, and a fluorine coat, 
silicone resin, water-soluble adhesives (for example, polyvinyl alcohol-VA), a polyimide, etc. can be used as an 
example of the stratum disjunctum 44 on the member 43 for maintenance here temporarily. Moreover, the layer which 
consists of (ultraviolet-rays UV) hardening type adhesives, a thermosetting adhesive, or a thermoplastic adhesive as an 
adhesives layer 45 of the member 43 for maintenance temporarily can be used. As an example, UV hardening type 
adhesives as an adhesives layer 45 are applied by about 20-micrometer ** after forming 4 micrometers of polyimide 
films as stratum disjunctum 44 temporarily, using a quartz-glass substrate as a member 43 for maintenance. 
[0061] The adhesives layer 45 of the member 43 for maintenance is adjusted so that 45s of fields and non-hardened 
field 45y which were hardened may be intermingled, and alignment is carried out temporarily so that the light emitting 
diode 42 which starts a selection imprint at non-hardened field 45y may be located. What is necessary is for adjustment 
in which 45s of fields and non-hardened field 45y which were hardened are intermingled to carry out UV exposure for 
example, of the UV hardening type adhesives in 200-micrometer pitch alternatively with an exposure machine, and just 
to change the place which imprints light emitting diode 42 into the state of making it having hardened, by un-hardening 
except it. Laser is irradiated from the rear face of the first substrate 41 to the light emitting diode 42 of the position for 
an imprint after such alignment, and the light emitting diode 42 concerned is exfoliated from the first substrate 41 
using laser ablation. From decomposing into metaled Ga and metaled nitrogen by the interface with a sapphire, the 
light emitting diode 42 of a GaN system can exfoliate comparatively easily. As laser to irradiate, an excimer laser, a 
higher-harmonic YAG laser, etc. are used. 

[0062] By ablation using this laser ablation, it dissociates by the interface of a GaN layer and the first substrate 41, and 
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as the light emitting diode 42 concerning selective irradiation thrusts p electrode section into the adhesives layer 45 of 
an opposite side, it is imprinted. Since it is the field s which the portion of the corresponding adhesives layer 45 
hardened and laser is not irradiated about the light emitting diode 42 of the field where other laser is not irradiated, 
either It does not imprint temporarily at the member 43 side for maintenance. In addition, although laser radiation only 
of the one light emitting diode 42 is alternatively carried out in drawing 9 , in the field estranged by n pitch, laser 
radiation of the light emitting diode 42 shall be carried out similarly. It estranges rather than the time of being arranged 
on the light emitting diode 42 first substrate 41 depending on such an alternative imprint, and is arranged on the 
member 43 for maintenance temporarily. 

[0063] Light emitting diode 42 is in the state held temporarily at the adhesives layer 45 of the member 43 for 
maintenance, the rear face of light emitting diode 42 is on n electrode side (cathode electrode side), and if the electrode 
pad 46 is formed as shown in drawing 10 since it is removed and washed so that there may be no resin (adhesives) in 
the rear face of light emitting diode 42, the electrode pad 46 will be electrically connected with the rear face of light 
emitting diode 42. 

[0064] As an example of washing of the adhesives layer 45, etching and UV ozone irradiation wash the resin for 
adhesives with oxygen plasma. And since Ga deposits in the surface of separation when GaN system light emitting 
diode is exfoliated by laser from the first substrate 41 which consists of a sapphire substrate, to********** will be 
required and the Ga will be performed by NaOH solution or the aqua fortis. Then, patterning of the electrode pad 46 is 
carried out. The electrode pad by the side of the cathode at this time can be used as about 60-micrometer angle. As an 
electrode pad 46, material, such as transparent electrodes (ITO and ZnO systems etc.) or Ti/aluminum/Pt/Au, is used. 
Since in the case of a transparent electrode luminescence is not interrupted even if it is wearing the rear face of light 
emitting diode greatly, patterning precision is coarse, big electrode formation can be performed, and a patterning 
process becomes easy. 

[0065] After dmwingJLl imprints light emitting diode 42 from the member 43 for maintenance to the second member 
47 for momentary maintenance temporarily and forms the beer hall 50 by the side of an anode electrode (p electrode), 
it forms the anode lateral-electrode pad 49, and shows the state where the dicing of the adhesives layer 45 which 
consists of a resin was carried out. As a result of this dicing, the isolation slot 51 was formed and light emitting diode 
42 was classified for every element. The isolation slot 51 consists of two or more parallel lines extended in all 
directions as a flat-surface pattern in order to separate each matrix-like light emitting diode 42. At the pars basilaris 
ossis occipitalis of the isolation slot 51, the front face of the second member 47 for momentary maintenance faces. 
[0066] Moreover, stratum disjunctum 48 is formed on the second member 47 for momentary maintenance. This 
stratum disjunctum 48 can be created using for example, a fluorine coat, silicone resin, water-soluble adhesives (for 
example, PVA), a polyimide, etc. The second member 47 for momentary maintenance is the so-called dicing sheet with 
which UV adhesion material is applied to the plastic plate as an example, and if UV is irradiated, it can use that to 
which adhesion falls. 

[0067] An excimer laser is irradiated from the rear face of an attachment component 47 temporarily [ in_which such 
stratum disjunctum 48 was formed ]. Thereby, in the case where a polyimide is formed as stratum disjunctum 44, 
ablation occurs by the ablation of a polyimide in the interface of a polyimide and a quartz substrate, and each light 
emitting diode 42 is imprinted at the momentary second attachment component 47 side. 

[0068] As an example of this process, it ********** s until the front face of light emitting diode 42 exposes the front 
face of the second member 47 for momentary maintenance with oxygen plasma. Formation of a beer hall 50 can use an 
excimer laser, a higher-harmonic YAG laser, and a carbon dioxide laser first. At this time, a beer hall will open an 
about 3-7-micrometer diameter. An anode lateral-electrode pad is formed by nickel/Pt/Au etc. A dicing process 
performs processing by the laser which used the above-mentioned laser, when the dicing using the usual blade and 
slitting with narrow width of face of 20 micrometers or less are required. It depends for the slitting width of face on the 
size of the light emitting diode 42 covered in the adhesives layer 45 which consists of a resin in the pixel of image 
display equipment. As an example, an excimer laser performs recessing of 40 micrometers of ****, and the 
configuration of a chip is formed. 

[0069] Next, light emitting diode 42 exfoliates from the second member 47 for momentary maintenance using 
mechanical means. Drawin g 12 is drawing having shown the place which takes up the light emitting diode 42 arranged 
on the second member 47 for momentary maintenance with an adsorber 53. the adsorption at this time - opening of the 
hole 55 is carried out to the pixel pitch of image display equipment at the shape of a matrix, and they can adsorb light 
emitting diode 42 now by package [ many ] Opening of the diameter of opening at this time is carried out to the shape 
of a matrix of 600-micrometer pitch by abbreviation philOOmicrometer, and it can adsorb about 300 pieces by package, 
the adsorption at this time - what carried out hole processing of the metal plates 52, such as a thing produced by nickel 
electrocasting or SUS, by etching uses the member of a hole 55 - having - adsorption of a metal plate 52 ~ the 
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adsorption chamber 54 is formed in the inner part of the hole 55, and adsorption of light emitting diode 42 is attained 
by controlling this adsorption chamber 54 to negative pressure It is covered in the adhesives layer 45 which consists of 
a resin in this stage, abbreviation flattening of the upper surface is carried out, and, for this reason, light emitting diode 
42 can advance alternative adsorption by the adsorber 53 easily. 

[0070] Drawing 13 is drawing having shown the place which imprints light emitting diode 42 to the second substrate 
60. The imprint method shown in above-mentioned drawing 1 - drawin g 4 is applied to this imprint. That is, in case the 
second substrate 60 is equipped, the adhesives layer 56 is beforehand applied to the second substrate 60, the adhesives 
layer 56 of the light emitting diode 42 inferior surface of tongue is stiffened, and the second substrate 60 is made to fix 
and arrange light emitting diode 42. At the time of this wearing, the adsorption chamber 54 of an adsorber 53 will be in 
the state where a pressure is high, and the integrated state by adsorption with an adsorber 53 and light emitting diode 
42 will be released. 

[0071] Here, the adhesives layer 56 is constituted by the thermosetting adhesive, the thermoplastic adhesive, etc. 
[0072] The position where light emitting diode 42 is arranged becomes the member 43 for maintenance, and the thing 
estranged rather than the array on 47 temporarily. The energy (laser beam 73) which stiffens the resin of the adhesives 
layer 56 then is supplied from the rear face of the second substrate 60. 

[0073] As stated also in advance, from the rear face of the second substrate 60, a laser beam 73 is irradiated and only 
the adhesives layer 56 of the portion corresponding to the resin formation chip (light emitting diode 42 and adhesives 
layer 45) which imprints is heated. Thereby, when the adhesives layer 56 is a thermoplastic adhesive, the adhesives 
layer 56 of the portion softens and a resin formation chip fixes on the second substrate 60 by carrying out cooling 
hardening after that. Similarly, when the adhesives layer 56 is a thermosetting adhesive, only the adhesives layer 56 of 
the portion by which the laser beam 73 was irradiated hardens, and a resin formation chip fixes on the second substrate 
60. 

[0074] Moreover, the electrode layer 57 which functions also as a shadow mask is arranged on the second substrate 60, 
this electrode layer 57 is heated by irradiating a laser beam 73, and you may make it heat the adhesives layer 56 
indirectly. If the black chromium layer 58 is formed in the field of the side in which those who look at especially, the 
front face, i.e., image display equipment concerned, by the side of the screen of the electrode layer 57, are, while being 
able to raise the contrast of a picture, the rate of energy absorption in the black chromium layer 58 is made high, and 
the adhesives layer 56 can be efficiently heated by the laser beam 73 irradiated alternatively. 

[0075] Drawing 14 is drawing showing the state where made the second substrate 60 arrange the light emitting diodes 
42, 61, and 62 of three colors of RGB, and the insulating layer 59 was applied. The adsorber 53 used by draw ing 12 
and drawing 13 is used as it is, and if it mounts only by shifting the position mounted on the second substrate 60 in the 
position of the color, the pitch as a pixel can form the pixel which consists of three color while it has been fixed. As an 
insulating layer 59, transparent epoxy adhesive and UV hardening type adhesives, a polyimide, etc. can be used. As for 
the light emitting diodes 42, 61, and 62 of three colors, it is good not to be necessarily the same configuration. 
Although it considers as the structure where the red light emitting diode 61 does not have the GaN layer of a hexagon- 
head drill and other light emitting diodes 42 and 62 differ from the configuration of those in drawing 14 , in this stage, 
each light emitting diodes 42, 61, and 62 are covered in the adhesives layer 45 which already consists of a resin as a 
resin formation chip, and the same handling is realized in spite of the difference in element structure. 
[0076] Drawing 15 is drawing showing a wiring formation process. It is drawing which formed openings 65, 66, 67, 
68, 69, and 70 in the insulating layer 59, and formed the wiring 63, 64, and 71 which connects the electrode layer 57 
for wiring of the second substrate 60 with the anode of light emitting diodes 42, 61, and 62, and the electrode pad of a 
cathode. Since area of the electrode pads 46 and 49 of light emitting diodes 42, 61, and 62 is enlarged, opening, i.e., the 
beer hall, formed at this time, a beer hall configuration is large and can be formed in a coarse precision compared with 
the beer hall which also forms the position precision of a beer hall in each light emitting diode directly. The beer hall at 
this time can form an abbreviation phi20micrometer thing to the electrode pads 46 and 49 of about 60-micrometer 
angle. Moreover, although it connects with the thing linked to a wiring substrate, the thing linked to an anode 
electrode, and a cathode electrode, since the depth of a beer hall has three kinds of depth, it is controlled by the pulse 
number of laser, and it carries out opening of the optimal depth. Then, a protective layer is formed on wiring and the 
panel of image display equipment is completed, the protective layer at this time - the insulating layer 59 of drawing 16 
— the same . Material, such as a transparent epoxy adhesive, can be used. Heat hardening is carried out and this 
protective layer is completely a wrap about wiring. Then, a driver IC will be connected from wiring of a panel edge, 
and a drive panel will be manufactured. 

[0077] In the array method of the above light emitting devices, when light emitting diode 42 is made to hold to the 

member 43 for maintenance temporarily, already, distance between elements is enlarged and becomes possible 

[ forming the electrode pads 46 and 49 of size etc. comparatively using the spreading interval ]. Since wiring using the 
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electrode pads 46 and 49 with these big comparison-size is performed, even if it is the case that the size of final 
equipment is remarkable and big, as compared with element size, wiring can be formed easily. Moreover, by the array 
method of the light emitting device of this example, while being covered with the adhesives layer 45 which the 
circumference of a light emitting device hardened and being able to form the electrode pads 46 and 49 with a sufficient 
precision by flattening, in being able to extend the electrode pads 46 and 49 to a latus field compared with an element 
and advancing an imprint at the following second imprint process with an adsorption fixture, handling becomes easy. 
Moreover, using GaN system material decomposing into metaled Ga and metaled nitrogen by the interface with a 
sapphire, in the imprint to the member 43 for momentary maintenance of light emitting diode 42, it can exfoliate 
comparatively easily, and it imprints certainly. Furthermore, since the imprint (the second imprint process) to the 
second substrate of a resin formation chip is performed by heating an adhesives layer alternatively by irradiation of a 
laser beam, and hardening, only the resin formation chip used as the candidate for an imprint can be imprinted 
certainly, without affecting the adhesion state of other parts. 
[0078] 

[Effect of the Invention] According to the imprint method of the element of this invention, it is possible to shift to a 
2nd substrate side promptly and to carry out the alternative imprint only of the element used as the candidate for an 
imprint certainly by alternative hardening of the adhesion resin by the selective irradiation of a laser beam, so that 
clearly also from the above explanation. Although there are problems, like dispersion in the temperature conditions of a 
furnace or the conditions by the position is large in complete heating, in the case of laser heating, it is possible to 
acquire the stable heating conditions, and the stable adhesion is possible for it. Moreover, it is not necessary to apply an 
adhesion resin alternatively, and since it is good at a complete application, simplification of a process is possible. 
Furthermore, neither ablation nor a position gap arises, without affecting the fixing state of other parts. 
[0079] Moreover, according to the array method of the element of this invention, since the imprint method of the 
above-mentioned element is applied, the imprint of an element can be ensured [ efficiently and ] and it is possible to 
carry out smoothly the expansion imprint which enlarges distance between elements. 

[0080] Similarly, according to the manufacture method of the image display equipment of this invention, it is possible 
to apply the imprint method of the above-mentioned element, to be able to estrange efficiently the light emitting device 
created by performing micro processing, and to be able to rearrange [ can make it high, dense state, i.e., degree of 
integration, ] it, therefore to manufacture image display equipment with a high precision with sufficient productivity. 
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^^^^»2oaHK±fc*(MK***t. 2 

[0 0 0 6] 

[»W*«fftUJ:5 4:i-S«l«i] ±3*^<t 5 *<E^StB 
<a«»#LT£«lwB5£-rS 0 *>5^fct, SS^ffiJwSR 

«raitt»jiBS:»*L-c, *<o±^«^-«b,*«v^"c, m 

[0 0 0 7] U^UftdSfe. COJ:5 4*Stfflv^» 

-£\ m^n p p^g< ^#^«io<5oev^v^<f^si^ 
i^std*?). m#>xmmx&>z&frvi)\ mm<D±mu 

[0 0 0 8] Ctt^riSfflLX, fc^Lfcl^R.ftite¥L 
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Lfctf* ot, -feftlcfifc *> c #>gflp°p£B < ffiBI-« 

T#fcv\, tt»»^e>-S«^ffl« 3 n4:»*^y 
Ktt4ftr»v^T»9UU S«^±l-B< £^5#iSfct> 

ffi*Dj»S:lfii-i:. K{c:S*$nT^6SiJ(7)Si5p p p^t[jg|-r 

[0009] frfr&ftmnmmzmfrx&n 

«*^38B<&»«#» SrHW-*-* C £ £ B ft <>: i-£ 0 
[0 0 10] 

SB 1 coSS_Llrga^J 

mmmfrb ^-^ft&m&L.xm2<Dm&±<nmmmm 

[ooii] mmnmmmfahi'-'fyt&mttu mm 
mmmzmm, &&^nm* j $>mm%ifrL,xmmmz.M 

[0 0 12] *«M^|R^<oBE^J*fttt. 

jb-ch & & *tfc flfriE^^ $ e> [zffim isxmmm~mm 

±^«^«flB^^il^^{cJ[JD^L, ^K«*«J§BS^^ 

[0013] ±m^m^^xn. m*(Dm^&%>i¥#} 
so jzm^*wmznm-rz>z b&x$z> 0 
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[0014] § <bi£, ^m^mmm^mm^mm^m 

±B*x<E*xawt. jBx*«^»B«^e>u— 

[o o i s j ±mmmm^mm(Dmm^m^xti^ ± 
lEte^su nm^m^x^x^m^^ t v 

rtsttfc***^*:. %)&x<mmisxmm'tz>zk 
&x%^ ±mm^m\^m^tih 0 

[0 0 16] 

[0 0 17] S*^*S*^(E^*fel-ov^ 
lfc^6o ij^&te^i-Std^ gll 

(a) 5 fc* m&mktj:Z>'<-*&WLl±.\z.m 

[0018] ccx% ±mmmmm 2 ic, iiimsw 

[0 0 19] 3t^3<*:L-Cte, ffift^iR-T-Ulifffl 

*«as»»^, raw*, nmbr^i?*** 

[0 0 2 0] Ucv^-C. Ell (b) Jd^i-J:5l-. rco-i 
- * »R 1 * »fl LXg¥«8 L 1 4 6 - H*««rS« 

Stt** 3 a GD^£^ LIfc£ 0 
[0 0 2 1 ] JilE— «F(ft«FStS4±^«, 
5»f3al:»«LT, 31^Wi-«*^JS5^^$H 

<nmmmm2<Dmmt>£Vi>*%<Lx&m^ m*3 
a&mmzm^-tzzk&xzzo hi (c) — w? 

««pK4R4 Sr^-^StR 1 ^5>«jjs L&ofc:RJ&£^1- 
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[0 0 2 2] 1211 (d) \^7jk-rX 

tR) 6 £*fft$i*:T/£*U Sft^-3 a«r£9£«6lRI^ 

7 ^^snr^t). 8 a*K 

[0 0 2 3] |5?|iBLTIi, _bKte^£«6fc:— R$« 
«FStg4€rfi^*p^cm. !59Xfi6^XS*i^e>u 

[0 0 2 4] WxLtf. m 2 M^joTJ; 5 <E^StR6 

iB»««H<D^dS«C<bUT*^3 a fc»LT»#*S:* 

[00 2 5] C<£>£#, {til(0a5« o p8^^^-r6^* 

•HBJ1 7 fcfi u~ F^HMtSivr* Ufc^oX. ceo 

[0026] jiie«s#»jibji 7 mmn. ±mcomx 

30 r±, «*«JB»7^ia«u— 8f*S:H8l*i-6CfclJ:J:D 
tfofc^ *#«JB«7 0U-lf3tL^»-r6»jR35S* 
*:ffl^aiBUXL,*oX«*«KB7*U'— If 
3t-ee»JjP»i-S C <h LV>«^4 if tcii, m 3 (c^ 
J: 5 ^> **«KJB7*aaufc^---5 t *LS:«E*» 

[0 0 2 7] (E*»*fc4«*^3 a lw U— tf* L Srfig 
*TU «#«»»7i:»i-SffB»H«:iPlRi-Htf. 

m&mmmmm7\zfct><>xz.ti&&it-rz>o c 

40 *t«r»aWMb+ix«. *f3aflftfilBl7iaot 
[0 0 2 8] te¥««6±lwgE3»jdS»fiRSix 

[0 0 2 9] EUte, e^StS6±(rga^^-V9^ 
^>5o i^3al:mLT, aBE3R^3 a tElK 

50 i^— S*3tH2:J:5#»fclpJR-t-4cii:*s-e#6 0 
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[0 0 3 0] tZX\ m4\-^i~X ^3aC» 

©f»^«»«»ji7«cefco-crix«:Wbi-s. aura 
[0032] ±Eu-if3feRai*icj:sJni«kttftza:t/fta] 

laSfftSrgt, ifiT-3 a 7 K: J: 

S«6lcg*Lfc^. -«F{ft«rSffi4S:fflK+6o 

[0 0 3 3] Cftl-cfc !K (S^t^/^i^3a« 
^S«6±tC^$tt-5?5^ ^0«|t«ffflil7 

[0 0 3 4] ^tzx\ mi (e) ir^-TJ: 5l»y^> 
^&r*£ U j»*«flgg 7 *>*#4»#«:Bft* LTil^te 
^^Dir^$:^Ti-6o -ntrj;l9, Hi (f) l£*H" 

[0 0 3 5] ±^J:5^ ^fMfi^c^l^j; 
ot, S*«flgH7(or<^v^ffl5^«r^W^PS!ft-r6 
^i:dS«riBi:ft9, BSlXK«f $tifcS n °p8^@ 
* UTV^#«ttlBJi 7 l^x^^et^c i ^4 Wc 

t fc£4 < , aiiRftlc:*^ 3 a ^ts?t6^ £ ^ 

[oo 3 6] m&<n&ffi<D£?\z<£mi)m&-tz>h. m 

coffin 8 ^@*i"SSl^flaS 7 £X*SE»J LXgf$p°p 8 # 
4frg\ ^*St3R^-3 aSr«<ffl5>{ci^a!« 

[0 0 3 7] 4*5, ^±^W^*5V^X«, tt&MMM 
7Sr»*t5»»t UX, f»Br«tt*#«J!BSr«^LX 

[0 0 3 8] ±|B^e^jSfefl, ffilx-tfr^xw^h 
y ^^**oK«S^3S«ic:*5Jt5*^te^4^(-JSffl 

tst, ffifcx^rffi-cfca. r^r^^hy^^sa 

OlB**»ifi«-CW:, lii^fc^S i h7^^ 
l-BttLT, R, G, Boai^K^SrEB^a^K^fc 
6 e ZtlbR, G, B ^H^lB^tt. i^Si h7^^ 

**fi««>XSRe«MSfi<. SR^SP^SirrtSfBElK^Wt 
SU:o4as<5o CCX\ ±IEK¥^&«rfiJffi"t-6C^lc 
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XV. Si K.7>^^ic:SR36seto6<oS:IiIjBi--5ci: 
asx>#, ±IS^8S^Sr»^-5C<!:^x^5o 
[0 0 3 9] ±|ES i £/2>* 

560MmX160/imX35//m, #3§3fc9?iT-/^j2 
5-10/1 mSS^/Wa-Cfc 5 s »»»JBiw3i*^i/ 

m%mik&mm&m^\ yag2«u— *f (8*532 

nm) SrlS*rt-S»g\ tPfiSWtCfc 6JnHRli 1 n 

8\ »a»ion39SS-e*5o t — iffia*tjr j: simUft 

mm&4 n#^TXfctttf. S i h^v 5 ** 

10 fc|»oif#3ftsa-fi:ci:«:4v\ 

[0 0 4 0] ±lEte^#ft^J&ffl#Ji: LT, US 

*±fcHfeifc $ hfc*^«rll!-*«±"C***BW $ *xfc 

S &(w«im LTjR-attR±lcfi*i-6Zl»Rf ott*C* 
£?t5o 4*5, *«iJ-e«te^S:2©|5»i: UXV^Sds. iff 
20 ^^«PaLXBES^64£^ff^JCi:x^^HI&Pg^ 

[0 0 4 1] h 5 ii^nftir^Bfi^e^ft^S^Kj 
4XS*^-Ma-c*)-5 0 £i\ H 5 (a) d^i-Sg— g 
«lo±tc «i(S3ti^J;9Wl2^l:i 

7 y * S4R4 ^tf>«* **»filt pTIB4aaR-e* 6 
30 #IR^1 2f*fB— £«1 OlIcISMtttOt 
*>oXfcfi<, ffi(OS«±X^fiK*ttfet^SrEMLfc 
fc<£>XfcoXt&V\, 
[0 0 4 2] ScfcB 5 CD (b) IC^i- J; 5 g|— Stg 1 

o*>?>#^i 2^H***T?^'t— «Ksy*fla*B»i i 
kubosh. i^±jd#*^i 2 

^<0J:5I-^ hy**«l-BE£ixSo ■T4fo*>* ; F-12 

-«p»»ffl«fu«-i i±{-m-ssi o^e>e^ufc8Rir 
«-sfii o±<D^<Dm*Amffl$nxifc^tstiz>£ 

1 l©f>fXtt-7 h y ^^^ICgE^nfc^^-l 2(D^ 

*>fXK±-e*>ixtfAv\ *fc, -«p«»fflSttti i± 

i-m-sffii o±o-a5^*^ds(jtiB$ttxte^sn6 

50 «t 5 fci-<5 c t> ^r«BX**>So 
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[0 0 4 3] c<0j:5tt#-e*XS<B«, 85C(c) 
2tt«BSJx-CV^ci:*>6, 1 2 «JiiR^JB D 

?IgT^® 5 *v^*r**^i-S* £0>fc«>fc:*fifcSix 

ixS^coxfcSo 4*3. B5©(c)fcflii/^KttH 
» LXV>fti/\ £«J§g 
T*Mf^l 4 jjs** Six a. us^i 2(i^ffi 
_b, 4(7)lfe^*(cffifi-r-5^ % 

[0 0 4 4] ftlc, H5eo(d)tc^-t-J:5^. SB-K^ 

xa^fTfcixs. cojb— c*xa-eia— w»«r««B» 

l l h y * xttldESixS*-?- 1 2 ds«J!g*fifc^- 

4C^jE(rStHi--5J:9^-S«l 5_hlcfe^ 
Six6 Q 

[0045] r^^-te^xstcjiiaig i ic^-re^* 

[0 0 4 6] »XK^XSld*3V^Xt. 3*^-1 
2f±»IB»fi8^y^i 4 BIB Six, m^<v£?\^ 

h y ^^^icgEStt^o i-ftfofesrn 2(ix^^ict> 
*ix*ix*T-<olB*ri£ifaj;5«2:e*Six5^ x^rS] 
l-ISft y #flfcfc*ix^ft**<BB«:Jtfrf « X 5 t^te 
^Six6 0 »Xti*XS<oJ:o'CE«Sixfc*^ttlt 

&5£-r5<b. sa*>*-¥-l 2Botr-/^oiWBftffiF3fts 
i-g?igo <t o xgeg S ixfc*^ l 2 co tr 5/ ^ £ ft 

6 0 CCXfR-ffiSl 0^P>-Kfftj»ffl»«l lXtf)gt 

»SE»<SO«[EK:E = n xm-C Six So 

mfl*iX-eix«E*-efcoTtft<. **-(?*< i: 
t)E^it^/^|a^^ (flitfn=2.4tm = 5) 

tf*ixtfAv\ 

[oo4 7] srsfii 5JiiJi*aB**^2y^i 4rt 

HtWSix^#lR^i 2tctt, K«WSJ6SixS 0 Ctf>B#, 
x.*^^(oEj8ft^4Six6 0 coEJftfi«^.tf5R^-i 2 

[0 04 8] m 5 [cm ufexa»l£*:(E^ft IdiSl ^ 

fceifo«fiSix6#^ 5fetw**Ufc««^y K**r*Jffl 
LT^*A*«;&»;tftas& ^EM^& Six£ 0 £§o 
X, |im««SS«o*«4 9«:ra±S**wi:*s-e# 



(6) M2 0 0 2-3 1 4 0 5 2 

10 

So *fc, *^J^z:©pgte^:te^fc^ioV>xii, *"F-B 
^fSt*«Mi-Sxa^2XSx**>*), roDJ:p*|g^ 
W<oiE«ltl(iBi-6**xa^llt*<E*S:tT 5 ritf, 

^c-ei-ifiio, loa^-wwfi-ii, 

HaTO(HBLfct:yf©lS^4:2 (n = 2) fc 
U — «F««pfflffl«-l 1.11 a/i^flSffil 5XC0 
«BLfclf^<0«;**«r2 (m=2) fc-rst, «id 

10 fcfc, 2 X 2 CO 4 lgx% ^OZl^CO 1 6 ®co 

(E?t4^t>JB-SfiW77 >f s h & 1 6 EHT 5 

h ^lEl»(i^— e?lST^K*« 2 COZl^CO 4 [5] t fg 

X^xaxcote;*;* 2 (DH^co 4 lHlS:*«tc:Jinx.fc« 
ttcofh8HIX^tfCi:tc4S 0 BP*>, IPJC(E^«*S:Sc 
SJ-TSii'gi^^Xte. (n+m) 2 =n 2 + 2nm + 

tCt^TtSri:l^6o ^oX. «5§xafcl§Ufc# 
20 tc#&£ft6 0 

[0049] **3, b 5 ^ ^-mm&±&^m^& 

v^Xf*. ift^-l 2 UXV>S^ X -ix 

IwPl^Six-T. te<753R^0iJx«JKft»J»IR^. *m«» 

h oia^-fr *>nr% ^ xfc o x t a v > 0 

[0 0 5 0] ±|E»Xte^XSJ-*5V^T«, WffiJg*^ 
y^t LX^t)»^ix, — «P««rffl«fBttJid^»X«S 
30 IdK^SixS^, C^^^-/^iCO^X[gl6S:t>* 
B7*:#H8UTRWi"So «flB»J«^ ^2 011 HB 
LXgESSixXV>S^ J f-2 1 **8B2 2fifc/c 

»«««^6*xaMRK:*-T-2 lSrte*^5»^^tt« 
X^St(OXfcSo 
[0 0 5 1] IIMfy/2 0«»&^_bX^OO±fc 

6ffi^»jE^»«tSix-5o Z(Dffimmf&^vy p 20<D 
*Wi»JiB2 2*:B«>X*ritSix*:*ttt?fcD, *»W 
lc«*Wt:co«JigS:#^^ 2 l ^r^tfJ; 5 

^SC^X#^>ix6^XfcS 0 
[0 0 5 2] K¥«R<z>ttJR 2 2 w^SfflJ irK®fflOic(i 
*ix-eix«i^y K2 3, 2 4^**Six-5c wixe>m 

ffi/^ >y K 2 3 , 2 4 ODJKfiKtttfeffi y K 2 3 , 2 

4 co*m t ft 5&jrs^#*ss > y =» ^gfc ^co^m^ 
Sr»*u h y y^77^-stia 9 3fso«« 

*Ww/>°^--^-^^-j- < 5ci^X**Six-5 0 Cix^m 
ffi^7K2 3, 2 4HM^^2 1^)p®i 

tn«S^ix^n»j|*i-S<t5tw**Sixxi3 9. ^ 

50 mtem&\znmm 2 2^trr*— /wftir^riisixs. 
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[0 0 5 3] Crt?«S^yK2 3, 2 4tt#f»g»fiW L 

xfct>, iM»ih7^x^oMtny-^, y 
3<*jSL\^n*:ti$i±m&Lxi>&\i\ 1*/^ K2 3, 

ZtctbX'&Zo mm'<y K2 3, 2 4^«tttjE^(w 

[0 0 5 4] iOJ:54i»R(lfy^20ti*t6 
C^rT\ 2 1 tf)JH D dSWflg 2 2 -C*BSn¥*Mfclw 
ioTSaft<iB/^K2 3, 2 4»^5^ 
fc 2 1 KJfc^XJfcV S/K2 3, 2 4 

«> -5 *fr in Ji» 9 S v t£ ft 5 o « SE-T 5 J: 5 I- . 

AH»»ftGik^tt< *-*i*xao«^fTfe*t-&fc«>, 

lt«W*^ Bot-f X^lffi/^y K2 3, 2 4^WL 

[0055] m s jw^j^naittife^cte^ft-ctt 

8<D (a) ^^|rffiE)T*$)^ ms<D (b) dS^PKH 
Xfc5 0 C(D^5fe^flG a N^C0^3fe^-f KT*fc 

G a NtOl3f^«ftt5a«l-i: t4ott7r 

iR^«ISr»»ftt^>tw-e# UXV>-5« 
[0 0 5 6] -^fltjgdo^Xte. GaNl^i 

*i^P)/^T«fi3 1 J:K»«jfcft£jft^*fc«t 
ftt(DGaNl3 2«SttTV^, ft*>\ TfltUSfi 
«3 l±lC|iB|^LftV>J|fe»IB^l¥ffiL, ^«t«tt^ 
GaNl3 2te^<Dl£MWk%:fflU Uc^l-MOCVD 
fe4^^«totM$ixSo CGOGa Njf3 2fi, tfcS 

US® (1-lOlffi) X*mt>tlfct a 7 * y KM^fifcg 

aNl3 2 0ffi»UfcSB^ffl5)-«:^^--7 i pfl|5g<0 
^75/ Kfc LTMMfr*-*. GaNi32«MltSi 
Sr«5 J:5l-fittS-C*)5 InGaNl3 3tmf&£tl 
X&V, ^(D^im^y^S^J* Y—7<DG a N@3 4 
jftSjgjsltSixS, COv^i/^A K-^COG a NI3 4 

[0 0 5 7] C<©J;5ft»*^>f^— HJltt, Pli3 
5i:nHi3 6^M$tlTV^^ 0 pf(i3 5H-7^ 
is$J* aN|3 4±IZJBfiK§ixSN i /P t 

/Au£fcteNi (Pd) /Pt/Au6^I»» 
Irlf LXM^^o niH3 6 ttlW^<Z)l8^Lftl^ 
»KiPUc^-CT i/Al/Pt/Au4^ 
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LX*/*Six*. ft:fc\ HiOi^-TJ: 

n 3 6 (7>»fiKttT*fiKfiH 3 l tf>«ffifl]fc: 
f*?F®£ft6„ 
[0 0 5 8] r©J:5ft«»<OGaN3R©»*^>f^-- 

xmmhtemm&w&zfo&o ft**, GaNiw 

[0 0 5 9] #Ctw, 89^81 5*T*Sr#figUft!as 

X»Mi--5o %3t^«lH8tC^U/cGaN^0^3fey 
^t-rat^i^ 0 jfei\ [g)9ic^-rJ: 51-, SB- 
&E4 l <D±ffi±trfi«»o3g3t^>r 3d— K4 h 

20 Sli*il2 0(imSS^t5Ct^S o $-1^4 1 

L-Cfl^^r>r^S«ft^^J:5t-5fe^ 

^fflv^tu^o 3§3fe^-f7h— K4 2tc«p«ffiftif*x 
ttJgfiK * *xT v > 6 ds*»Wft IEj»tt*«ft istix&h 

*^>f3f—K4 2f44Mt"C#6««JC*>*o CO«4 2 

J;5^S-1K4 IS:— «F*«pffiSfBW4 3ic^$^x 
la l 0 b fcaiRWftte^Srfr 5 o 

30 [0 0 6 0] -B#{JM*/flffi*t 4 3 4 1 

^6K^r±«nui4 4 tmmmm4 sa^gnftox^ 

£*JBl>6 -«F«»ffl««-4 3±<0«fi«t« 

»tt**»J PVA) . 

Utt4 3 4 5 <b LXtt*fls» (U V) 

40 bftSSSrffit^Sc^ds-e^eo -^J^UXJi. 

ftRmttizhi.xismtf^xmm&m^ mmm4 4 

t UX^y-f * KM 4 mnlrMf, ^«S«Jg4 5 t L 
[0 0 6 1 ] -tif&$fmUtf4 3 O^S^Jg 4 5 fig 

<bUfc^«4 5 s fc*«ffc««4 5yds»ft-raJ:5^ 

*wk««4 5 yiciajie^^^sai*^ 

>f^-K4 2^ffi:fi"rs<t5W4B^-a:Stt5o «<b 
LfciM*S4 5 s i:*ai<t:«*4 5 y asfifrfS J: 5 ftW 
«iJ^tfUV«^a!S!*SiJS:«5t*lwXa«»^2 
50 OO/im^j/f-WV^U 38#^>f 3**- K4 2S:<E 
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4*- K4 2lc:a-LU-ifS:JB-StE4 1 

4 y^u-fry^> 3 >&*JfflLX*WFi'<5o G 
a N^O«3fe^f K4 2ttf-7T-r^ir^»®-C^ 

X£5o KI*i-5U-1f<b UT^^rV^U-^ 

[0 0 6 2] rcou— Ifr^U— >a L/E:£iIBfi 
i:J:oT, 3li«H8l*l2:d^6**^>r^— K4 2HtGa 
N^i:^-Sffi4 lOffKTfiMiU R#«*>«**MI 
4 5{C P m«ffl5^«r^#M-r«fc5tCL.T^$tl-5 0 fife 

^i^— if35Sfiai*stt*v>fia«(o«*^>r a— K4 2tco 
^xis, *ns-rs»»9JS4 5o»^«ftit««s 
x&9, irt>fifw*$ftxv^i\fc«>i;i — B*«»fll 

oco^3fc^>f tf— K4 2«ttdSiB««)icu— Tfig*f$tt 

\z.W±?Hr- K4 2«u-ifMW$tiXV>5t>coi:-r 
3 Q :W 5*31WW*K^«-J:oXfi5S*y^^— K 

4 2m-mm4 i±[zmm^nx^^^x^ ^mmi^x 

[0 0 6 3] «5t^-f 3d— K4 2tt— «p««pfla«fB*f4 3 

<Dmmmm4 s\c^^titc^mx\ witvur- K4 

K4 6 fr*riW-ixWr, WE^S" K4 6 filSSfe^ 
*— K4 2C0»ffi^««tt^»«$na 0 

[0 0 6 4] S£t#jg4 b(om^<omt vxmm?? 

Xvt^j^^i^xiyfy^ UV^i/^fiSfch^X 
*^-T6o fro. i"—f\zXG a N5R«5t^>r *— K& 

ICfct, ^(7)p|SIM^Ga^*fttibX^5fc^, ^Ga 
fe3i2/^>^rawt35S^K-C*9, NaOH*8Rt> 
L < ttftffimxft 5 C fc ft 6. tS^yhM 

6tlX»aWtffi (ITO, ZnOMtt L < 
Ti/Al/Pt/Au/iWS»6 0 

S;t^S::ias*i^X\ =>^»RaMfi< > * 

[0 0 6 5] SI 1 m— B#flM*JB8lS*t4 ZfrhWitPH 

*-Y4 2*%-<»-^mmmt4 7^e^ux, r 

/— KflM (pIS) #Jco t?T*-y^5 0 Ufc 
T/- K«W1'<* K4 9«r»«U 
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^ftmms h y ^^«^#jb*^^- K4 2& 

t isxnmmzm&istitc 

[0 0 6 6] Jg— «F(ft«pfflffi»4 7±Jdtt« 

= -K a-^HUB* (#Jx.tfPV 
10 A) . sKy ^ K*^*rfflv^X^fifc+-5CfcdS^#6« 
»-^-«F(*»fflffl»4 7tt N -ffltlT/7^fy^ 

[0067] z(DXo^mmm4 strSAi^wm 

^Xtt\ #y-f S Ki:5*««o#ffiT?#y>f * KOT 

20 4 2fi^~(7)— mi%ft&tt4 7fl!ll-te^SnSp 

[0 0 6 8] w^^Dir^(7)^J^ LX, »-<£>-B*«J$ 
/8£M*4 7 0l®^i/7X^-C«^t- K4 2 

— /V5 OCOJ^j^Hoi^rv-^U— tf\ iS^YAGl/- 
/ - K«l««'* 2/ KliNi/Pt / A u # ^x^-r 

#JJ1 4 5 XWoMzJ&%?-< t-K4 2^*S 

— #J£LX, 3i^v-^U— if(CX*S^4 0 m m<D 

[0 0 6 9] »ClC, ««W^&&^T**^f ah- K 
4 2 35SJgZl(Z)-«F{S«F^«tt-4 7^e>ff|«SixSo 01 
2tt, »r^-^pfS«FfflSB«-4 7±^IE^JUXV^53g56 
K4 2*5R»3SB5 3T't°^r ^^6<bC 

40 &w<ommt°y?-\^ b v ?*mz.mu lx^x, 

^J3 0 Oi^KfftSo C<7)^^0^«7L5 50SPW 
tt«x.tf, N i ®§&l-<fc0fmLfct>tf\ tKHSU 
S*^^R«5 2^m5/^V^X^:*PXU^t>0^ffi 
mzti. ^JR4E5 2co»#?L5 5^fttc:tt, 
^5 436S»fiRSttX^D. C<^»*^-r^5 4S:*jE 
^*J»"T6Ci:X«5t^^— K4 2 co»*^W«Et-* 
50 60 K4 2Wt^OgH*-C«IB^fe*6«# 
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[0 0 7 0] g|l 3tt383ft^-Y K4 2&mxSffi6 

m<ommmm 5 6 «rwt*^ M^t-K4 2^i 

#£§B 5 3 <7>»»^-f ^ 5 4 *SjE^(Oi«V fc * 

[0071] :^-e, wtmm s e fxmmiatwtm. 

[0 0 7 2] »*^-<f a— K4 2^E«SixStt«tt. 
-^««pfflffl«"4 3, 4 7 JiTCOBaWct 5 fclttifflLfcfc 

[0 0 7 3] asM*****:*}^ JgxK1£6 ocdJS® 

«b#^>t;*— K4 2&t/»*»JS4 5) nmt^s 

Mfy^i-lffie 0_hK@*$;ft,5 o g§ 

5 6 &tm<mmmM<o9&\z'i>* \»-<?yti 3 
i>m&i$*i*Mft<nmmmm s e ^wifctx, wis 

[0 0 7 4] &fc, SlSfieOilCv'tK^^t 
1^—^36 7 3^«-t-6-^t-J:l9»Df»L. RBSWHwjg 

$tt6 7 3 lc £oTlg*#]Ji 5 6 SrSb*»l-*D 

[0 0 7 5] Ell 4|iRGB0 3fe(DM^t- K4 
2, 6 1, 6 2*SBZlStR6 OJcBaW^^jftBS 9S: 
»*Lfc#«&^-t-0-O&5 o 012fcj;t;@13X*i 

Sif^-e#5, iils 9 i uiig^x^^v' 

6„ 3feo«3t^^"— K4 2. 6 1. 6 2te 
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#^>f *— K6 l^WGa Njf*#L*t>«5gt 
£*L, tetf>3&3t^>rtf— K4 2, 6 2 

i , 6 2Kmzmmmtit*i/7k u-c»nB^e>*6*» 
[0076] ai5 nm&Mi&Tn&Tsk-tmx&Zo m 

115 9iCg|ngR6 5. 6 6, 67, 68, 69, 70 
^MU M^t-K4 2, 6 1, 6 2(OTy — 
10 K, *y- KOttt^y K£»X2£«6 OOEj&fflcD® 
Sl5 7^Rf6ifi»6 3, 6 4, 7 1 Sr*/*LfcH 

fi^Tfe^^-— K4 2, 6 1, 6 2©t«^yK46, 
4 9^)®^^A#< U^^)(DttV/t-/UfW^§ 

< , trr *-/^ttB»*t#»*^>r ku:b«* 

/W2&J6 0 mnft^lS^s/ K4 6, 4 
9tw*tU |J^2 0Mm^l)OMX^6 o £fc, fc* 

1 6 0JNUM5 9 aw^#*i^»#J*i?tf>W 

mm isxwm'<*fr*&ft-r 6 c t 5 0 

[0 0 7 7] Ji^coJ: 5 *5l3t*^<ogaW*jfejci3^-c 
«\ — B*fiU*fflSli«-4 3«B3te^>f K4 2 4r««pS 

ofclBBfeJpJfflL'CJt««l*>f X©«B/'^ K4 6, 4 
9*ifSrK(t6r fcsJSnTIBirfte. *ft&Jt««lNfX 
tf> K 4 6 , 4 9 SrfUffl l,1t&Mi>*ftt>ti 

«fflj&s«<ku*:*#«l»4 5T?««SJx3p^t^J:o-C 
»aS<t«^S/K4 6, 4 9MX#6^t)l^ 
^-dlt^X/A V s/K4 6, 4 9 ^rSffiX* 

tc«Si!9®v>^g{c:^5 o ^f c , M^t-K4 2 
0-«F««Fffl»«-4 3— G a NZktfmsy- 

XS) i^-^*^Ra»«wJ:l9«*»J»*««W«cliD 
50 [00 7 8] 
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a*£-f 5:1: t*v\ 

[0 0 7 9] *«WwiR^wSaM*jSfe»c:cttttf. 
[0 0 8 0] RJ«fcl, *3SM^Pflft*^*«^«5&*jfe 

[Eiffi^tKm^iftw] 

[HIl] *«M^te^jfe(-J:5te^ci-fe^^— «|Sr 

*TO*iRfl6is-c*>s. 

[0 3] ix-iP*|:J:!)3B^S:inf»Ufc«**r^'r«* 
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10 



20 



[B4] u-if*^J:5Elft^^-^S:inJ»Lfc«^«: 

«-#T»a;Bi-t?*>a, 

[05] *^©E»*ftt:»tlt*Bl?*5 g 

[B6] »aB»*^^^««»«ia"Cfc6. 

[08] S6#Si^<0-«&;^|gT*fco*r, (a) liSft 
3513, (b) H¥®(H-efe5o 
[19 9] «-fc*xa*r*-rt»»rKB-e*>6. 
[HIl 0] wm*y K»*xa*r*-T«»»rBH-e* 

[(211 1] !B— ^-i*{ft»fflffl»^^e^a^««^sy 

K»«iat ^-T««&»r® H -c *> * 0 

[H]l 2] B*X&*»TOtttfHB-e*>6. 

[191 3] te*xa*r*i-*l»KBiia"C«)*. 

[191 4] «|IW<o»«XS*^i-«l»»rffiia-Cfc6 0 

[(91 5] Baj»JKfifcxaS:^i-«llSBrffiigT?fc6o 

[«*©««] 

1 -<~*&E 

3 SR^f- 

4 -«F«l«3EtR (m 1 0>ME) 

6 «c?x« m2<Dmm 

7 mmrnmm, 4 i m-mm 

4 2 »3fe^*- K 

4 3 -fipfifcWBtttt 

4 5 

5 6 1$«#JJi 

5 7 mffis 

6 0 irsfi 



[192] 



[[93] 



t 




14] 



[19 6] 
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(72) JBH* S^J 

^M«Pp n pJIIE^n 0 pJl|6T@ 7 #35^- 

(72) *m * 

^Ma$ a p pjl|^l:p p pJI|6Tg 7 #35-^- 



F & — J>> (#^§0 5C094 AA43 AA47 AA48 AA49 BA03 
BA25 BA43 CA19 DA12 DB01 
DB04 EA04 EA10 FA01 FA10 
FB12 FB14 FB15 GB10 JA01 
5F110 AA30 BB01 QQ16 
5G435 AA17 BB04 EE33 KK05 KK10 



